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Transcriptomic Analysis in Morella cerifera Seedlings Root
under Simulated Drought Stress in Response to
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Abstract: The plant growth regulator 5-hydroxy-tryptamine (5-HT) has been used in agricultural
production to improve crop drought resistance. The underlying molecular mechanisms of its transcriptional
response are largely unknown. In this study, the simulated drought stress-related physiological and molecular
mechanisms of exogenous 5-HT on Morella cerifera seedlings were elucidated, including transcriptome
sequencing and the evaluation of endogenous hormone levels and antioxidant enzyme activity. The results
demonstrated that abscisic acid (ABA) and jasmonic acid (JA) content in Morella cerifera fibrous roots
significantly increased following 50 pmol/L 5-HT treatments but decreased in 100 pmol/L treatments. Both the
malondialdehyde (MDA) content and superoxide dismutase (SOD) activity were significantly increased but

hydrogen peroxide (H,0,) content decreased following 50 umol/L 5-HT treatments. Based on gene set enrichment
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analysis (GSEA) , two-concentration levels 5-HT treatments were investigated. The differential gene set terms

primarily included antioxidant activity, oxidoreductase activity, auxin and gibberellin-mediated signaling, cell

wall biosynthetic, phospholipid translocation, xylan biosynthetic, pectin metabolic, secondary metabolite

biosynthetic, phenylpropanoid metabolic and galacturonan metabolic process. The differentially expressed genes

(DEGs) related to antioxidant enzyme activity and hormone metabolism were mainly PER, LAC, DHAR and

PIN. Eight sets of co-expressed gene modules were significantly correlated with 5S-HT and drought stress by the
weighted gene co-expression network analysis (WGCNA). The hub genes KABI1218346.1 (LOX3) ,
KABI1219593.1 (WRKY53), KAB1217691.1 (CZF1) were primarily associated with hormone metabolism and

regulation of transcription. These key genes and their molecular regulatory mechanisms will be important targets

for future research.

Key words: 5-hydroxy-tryptamine ; simulated drought stress; Morella cerifera;transcriptomics
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R 2 % (PEG 6000, BBI 4 iy Bl 24 A BR 23 w] ) Ab
B, FLAG $5 X 41 (O 5-HT #1 PEG 6000) A 21
(5% PEG 6000) .B 4 (10% PEG 6000) .C 4 (10%
PEG 6000 + 50 pmol/L 5-HT) HID £ (10% PEG 6000 +
100 pmol/L 5-HT) . HMAbFRE 3 E AL, 5 bR
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AALE (H,0,) o A I 25 334 5% AR & 8 52 ik
2RI IR T PR R (P <0.05) o A0,
FH B TIEIUR JE 24 1.0 em 1R /NBe , 2 BESCHk[21]
Fr AR 5 v 3E 4T H2DCFDA ¥ M A R &, 5 e F1)
FHBOEIE R AL B U5 (Leica, TCS SPE 11) M 5
ZESPIFAIR . BOEIL IR AR B B AR S HORE K
K488 nm, K HFE 530 nm.
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omicshare.com/tools/) X} A~ [m] &b Bl (1 22 S L PR #E 47
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P-value <0.01 F1481% & PR (FDR, false discovery
rate) <0.05. WAk, F| ] MapMan 3.6.0 RC1 #k ff
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S SR RS 2 AR i A3 1

1.5 MEEHERIEME DTS qRT-PCRIGIE

fifi 11 TBtools FAF:2 v  JIAS L DR e e 3K o 2%
M (WGCNA, weighted gene co-expression network
analaysis) shiny 17 /- #E 47 fin A KL PR 3% 55 I 2% 43
Bro 2805 'E B =9 (Scale-free R* = 0.8) 1 Ry 5 [
1B, LARS S TC R BE X 45, Foe /IS HR 5 TR 85 1 1 1R
20, 3 F A (] b 355 B PR SRk 22 8] i AH DG R BOK
PR PR Z [ AR DG o 4 AH G R 54 %)
{H>0.75 H P <0.001 FYREHE SO BFREH . B
Jii , 183 OmicShare 752k T 2.t 37 TLFe ik W 2% FU R
ZHRUHBE N 0.4,

Rifi 1L 3% 45 20 > 2 Kl 47 qRT-PCR %5 UE 53 Hr .
el AT DT 1.3 DI A% A 20 A 20 21 v R B 5 Jo o
RNA Jf3# i M-MuLV First Strand ¢cDNA Synthesis
Kit(_ g2 TAEY TR A PR | A B — 4%
cDNA, gRT-PCR fii F} ABI Q6 Flex Real-time PCR
system (Thermo Fisher Scientific) #1 2X SG Fast
qPCR Master Mix (i A4E T A9 TRE B A BRZS
wl), HAADT 2 MOk 261 13 qRT-PCR S )i
BIRFH 270 ik VA B R FRA KO s |y
H1 W2 1, 3£ LA Actin(GenBank: GQ340770)1E R
Z LAY B E s S 1 2 Microsoft Excel 365
(Microsoft) , il i Data Processing System %4> %
FRXBE A 52 W 2 A B v 1A 7 d 25 A 3 (P<0.05) o
H% J& , 14 F OriginPro 9.0 (OriginLab) £ il %% 4%
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Table 1 The amplified primer sequences used for qRT-PCR in this study

LR 2458 S1H)F51(5"-3") LR 24 R SIHFH(5"-3")

Gene name Primer sequence (5'-3") Gene name Primer sequence (5'-3")

PIN2-F TCAACGGTCGTGAGCCATT K21HI.5-F AAGGGCTCGTCGCTCTATCC
PIN2-R GGCCGTGGGACTTACTGAAA K21HI.5-R TTGGCACAGCACAATCTTTTTC
ARF-F CAAGCCCTGGAACATGTATCAC OSM34-F TGCACCTGTGGGAAAAGATG
ARF-R TAAGCCCATTTCCAGCGTTT OSM34-R GTTGCAACAATATTGATCGGTCTTA
NCED-F CGAAGACTGCAGACCCAAAAG F9E10.10-F GTGACTGTGGCGGGCTTCT
NCED-R GGTAGACGCCGTTGATGCAT F9E10.10-R ACCCATCAACCAAAGAGATATCAAA
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LR £ 5% SIYFEEI(5'-3") B SRS FIFEHI(5"-37)
Gene name Primer sequence (5'-3") Gene name Primer sequence (5'-3")
SDR2-F GTGGAGCGGAGAAGGAACAG T28P6.2-F TTTGCCTGGAAGATGTGGAAT
SDR2-R TGGACTCTTCGCTAGCCAAGA T28P6.2-R CACACACAGCAACGCCACTT
PPPDE-F GGAGAGGGAGGCTCGTGAGT CRRLK-F TGCTTCAAATCCGGCCATAC
PPPDE-R TTGTAGACATTCTTGCGGAATACC CRRLK -R TGAATCTGGACCAGCAGGAATA
ERF-F AGTTTGCGGCGGAGATACG WRKY42-F CAAAGGTGTGCCGAGGATATG
ERF-R GACCCCGGAAAGCGAAA WRKY42-R CATATTCGCCGCTGCTGAT
SAG-F TGGGAGATTCAGGCGACAA WRKY33-F GTTGGAGAGGACGAATTTGATCA
SAG-R ATGCCTCGAGGGTCGAATTC WRKY33-R AGCTGGAAACCCCTCGTGTT
COBL-F GTGGCGGCTGTAACATTGAA MYB45-F CTGGAGCTCCGTCCCCATA
COBL-R GGCTTGAGCCCCTACTATGGA MYB45-R TCCTCCTCTTCCTTGCCAAAC
FTI-F CCAGCCAAGCCATGAAGAGT OMT-F AACGACGCGTTTCCGAATATAG
FTI-R AACGTTGACCATGCACTTGTG OMT-R CGGAGGAACTGCCTCAAACA
IRX9-F CTCCTGCGACCATTCCAACT Actin-F AATGGAACTGGAATGGTCAAGGC
IRX9-R CAAGCCTCCTGGGTGTCAA Actin-R TGCCAGATCTTCTCCATGTCATCCCA
SCPL3-F CTTGGTTTTCTCCGGCATTG
SCPL3-R GACTGGTTCGAGTCGCCTACA

FERRIE T4 Y2012-145 (https : /www.ncbi.nlm.nih.gov/assembly/GCA_003952965.2)
Gene were derived from Morella rubra *Y2012-145’ (https://www.ncbi.nlm.nih.gov/assembly/GCA_003952965.2)
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Control

AREN

200 um

Xt JC 5-H #IPEG 6000, A:5% PEG 6000, B :10% PEG 6000, C:10% PEG 6000+50 pmol/L 5-HT, D:10% PEG 6000+100 umol/L 5-HT;
24403 H2DCFDA S ML= A= 95 ; T R
Control:No 5-HT and PEG 6000 ; Green is the fluorescence of H2DCFDA oxidation ; The same as below
E1 s-2aRAESENTEmE TEGEHERAEII (L) REREREREGE(T)
Fig. 1 Appearance of seedlings root (top) and confocal fluorescence imaging (bottom)
in M. cerifera under 5-HT treatment and simulated drought stress
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Data are presented as mean + SD (n =3) ; Analyzed using one-way analysis of variance (ANOVA ) with Duncan’s test (P <0.05), groups with
different letters (a-d) are significantly difference; The same as below
E2 5-HFEROENELTEMNE TESIESEIRA PR ELEEENI N
Fig.2 Activity and content of various enzymes in M. cerifera seedling roots under
simulated drought stress and 5-HT treatment
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Fig.3 Endogenous hormone levels in M. cerifera seedling roots under simulated drought stress and 5-HT treatment
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Fig. 4 Differentially expressed gene number (a) and GO enrichment (b)
of M. cerifera under 5- HT treatment and simulated drought stress
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